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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
LISTING OF CLAIMS: 

Claims 1-21 (Canceled as prosecuted in a previous application) 

Claim 22, (Currently Amended); A method of inserting a heterologous gene coding 
sequence into an endogenous gene in a mouse embryonic stem cell genome and expressing 
said heterologous gene coding sequence, comprising the step of transforming the mouse 
embryonic stem cell with a random gene trap vector comprising a DNA construct, wherein the 
DMA construct Qc) heterologou s gene coding sequence lacks a promoter, and (ii) comprises the 
sequence: 

£ APBQO — £ 



in which 



ia on internal ribooomo ontry - aito^IRES) 
4 s - th e h e terologous g o ne sequoaGO, and 



"~ A, B and C or e , separat e ly, optional linker s e quonooo; 

whoroin tho DNA oonptruct further oomprisoc a polyadonylation signal at tho 3' (downstream) 
ond of Q and - a - splico acc e ptor site located 5* (upotroom) e£Q 



5' X-A-P-B-Q-C-Y 3* 



in which 



oomprisQQ a oplioo acceptor ooquonoo; 
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¥ compris e s a polyadonylation signal; 

Xand Y are se parately. DNA sequen t substan tially homologous with a 

host gene locus: 

P is an internal ribosome entry site (IRES); 

Q is the heterologous gene sequence, including a translation start 

codon; and 

A, B, and C axe, separately, optional linker sequence[s]; 

wherein the DNA construc t further comprises a polvadenylation signal at the 3* (downstream} 
V end of O an d a splice acceptor site located 3* (upstream) of O . 



Claim 23 . (Original): A method according to Claim 22 where the heterologous gene 
coding sequence is randomly inserted into an endogenous gene so that transcription of the 
heterologous gene coding sequence is directed by the host regulatory elements of the 
endogenous gene. 

Claim 24, (Original): A method according to Claim 22 in which the splice acceptor 
permits functional integration of the heterologous gene coding sequence into an intron 
sequence. 

Claim 25. (Canceled) 

Claim 26. (Original): A method according to Claim 22 further comprising the step of 
identifying cells expressing the heterologous gene coding sequence. 
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Claim 27. (Currently Amended): Amethod according to Claim 26 wherein the 
hotorologoua gone coding joqu u uu u construct also cod es for comprises a gene encoding a 
selectable marker and the method comprises selecting cells that express the selectable marker. 

Claim 28. (Previously Amended) A mouse embryonic stem cell comprising a heterologous 
gene code sequence inserted by the method of Claim 22. 

Claim 29. (Previously Amended) A descendant of the mouse embryonic stem cell 
^ according to Claim 28, wherein the descendant has inherited the inserted heterologous gene 

^ / coding sequence- 
Claim 30. (Withdrawn): An animal comprising a heterologous gene coding sequence 
inserted by the method of Claim 22. 

Claim 3 1 . (Withdrawn): A descendant of an animal according to Claim 30, wherein the 
descendant has inherited the inserted heterologous gene coding sequence. 

Claim 32. (Currently Amended): A DNA construct for randomly inserting a heterologous 
gene sequence into a mouse cell genome, said confltruot heterologous gene seq uence lacking a 
promoter and comprising the sequence: 

£ A P B Q C — £ 

in which 

^ ia an internal ribooomo entry oito (HUBS); 

~ Q " " — is a hotorologoua gono ooquonoo; and 

A» B ond-G aro, separately, optional linker ooqu eaeesr 

whoroin tho DNA o u nctmot furthor oompriGOG a polyadeayiation signal at tho 3' (downotroam) 
e nd of Q and a aplioo acceptor sito iocatod 5 T (upstream) of Q 
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5' X-A-P-B-Q-C-Y 3* 
in which 



oomprisos a sphoe - aoooptor soqu e nco; 
oomprisos a polyadonylation signal - 




XandY are separatel y. DNA sequences substantially homoloeous with a 

host eene locus: 

P is an internal ribosome entry site (IRES); 

Q is the heterologous gene sequence, including a translation 

start codon; and 

A, B and C are, separately, optional linker sequence[s]; 

wherein the DNA construct further co m prises a p o lvadenvlation signal at the 3' (downstream^ 
end of Q and a splice accentor site located 5' (upstream 1 ! of O. 



Claim 33. (Original): A DNA construct according to Claim 32 in which the splice 
acceptor permits functional integration of the heterologous gene into an intron sequence. 

Claim 34. (Currently Amended): A DNA construct according to Claim 32 in which the 
heterologous gono coquonce additionally oodos for construct also comprises a gene encoding a 
selectable marker to facilitate selection of mouse cells containing a heterologous gene that has 
been inserted into an endogenous gene. 

Claim 3 5 (Withdrawn): A method of inserting a heterologous gene coding sequence into 
an endogenous gene in a eukaryotic cellular host cell genome and expressing said 
heterologous gene coding sequence, comprising the step of transforming the host cell with a 
random gene trap vector comprising a DNA construct, wherein the heterologous gene coding 
sequence (1) lacks a promoter, and (2) comprises the sequence: 
5' X-A-P-B-Q-C-Y-Z 3* 
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in which 

X comprises a splice acceptor; 

Y comprises a polyadenylation signal; 

P is an internal ribosome entry site (IRES); 

Q is the heterologous gene sequence; 

A, B, and C are, separately, optional linker sequences; and 

Z is a selectable marker cassette optionally adapted for recombinatorial 

deletion following introduction of an X-A-F-B-Q-C-Y-Z construct in a gene which is not 
expressed in ES cells. 

Claim 36 (Withdrawn): A method according to Claim 35 wherein the heterologous gene 
coding sequence is inserted into an endogenous gene so that transcription of the heterologous 
gene coding sequence is directed by the host regulatory elements of the endogenous gene. 

Claim 37 (Withdrawn): A method according to Claim 35 in which the splice acceptor 
permits functional integration of the heterologous gene coding sequence into an intron 
sequence* 

Claim 38 (Withdrawn): A method according to Claim 3 5 wherein the heterologous gene 
coding sequence is expressed in an animal cell. • 

Claim 39 (Withdrawn): A method according to Claim 35 further comprising the step of 
identifying cells expressing the heterologous gene coding sequence. 

Claim 40 (Withdrawn): A method according to Claim 36 wherein the heterologous gene 
coding sequence also codes for a selectable marker, such as antibiotic resistance, and the 
method comprises selecting cells that express the selectable marker. 
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Claim 41 . (Currently Amended): A method according to Claim 22 wherein the 
hotcro l oco u ri c onn cnr ^g ^nan c* construct also codoo for com prises a gene encoding 
antibiotic resistance, and the method comprises selecting cells that express the antibiotic 
resistance. 

Claim 42, (Currently Amended): A DNA construct according to Claim 32 wherein the 
hotorologous gono s e qu e nce construct additionally oodco for comprises a gene encoding 
antibiotic resistance. 

Claims 43-46 (Canceled) 

Claim 47. (New): A method of inserting a heterologous gene coding sequence into an 
endogenous gene in a mouse embryonic stem cell genome and expressing said heterologous 
gene coding sequence, comprising the step of transforming the mouse embryonic stem cell 
with a random gene trap vector comprising a DNA construct, wherein the heterologous gene 
coding sequence lacks a promoter, and comprises the sequence: 

5' A-P^B-Q-C y 
in which 

P is an internal ribosome entry site (IRES); 

Q is the heterologous gene sequence, and 

A, B and C are, separately, optional linker sequences; 

wherein the DNA construct further comprises a polyadenylation signal at the 3' (downstream) 

end of Q and a splice acceptor site located 5' (upstream) of Q. 

Claim 48. (New): A method according to Claim 47 where the heterologous gene coding 
sequence is randomly inserted into an endogenous gene so that transcription of the 
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heterologous gene coding sequence is directed by the host regulatory elements of the 
endogenous gene. 

Claim 49. (New): A method according to Claim 47 in which the splice acceptor permits, 
functional integration of the heterologous gene coding sequence into an intron sequence. 

Claim 50. (New): A method according to Claim 47 further comprising the step of 
identifying cells expressing the heterologous gene coding sequence. 

Claim 5 1 , (New): A method according to claim 50 wherein the construct also comprises a 
gene encoding a selectable marker and the method comprises selecting cells that express the 
selectable marker. 




Claim 52. (New): A mouse embryonic stem cell comprising a heterologous gene coding 
sequence inserted by the method of Claim 47. 



Claim 53. (New): A descendant of the mouse embryonic stem cell according to Claim 52, 
wherein the descendant has inherited the inserted heterologous gene coding sequence. 

Claim 54. (New): A mouse comprising a cell according to Claim 53, 

Claim 5 5 . (New) : A descendant of a mouse according to Claim 54, wherein the 
descendant has inherited the inserted heterologous gene coding sequence. 

Claim 56. (New): A DNA construct comprising the sequence: 

5' A-P-B-Q-C 3' 
in which 
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P is an internal ribosome entry site (IRES); 

Q is a heterologous gene sequence; and 

A, B and C are, separately, optional linker sequences; 

wherein the DNA construct further comprises a polyadenylation signal at the 3' (downstream) 

end of Q and a splice acceptor site located 5 ! (upstream) of Q. 

Claim 57. (New): ADNA construct according to Claim 56 in which the splice acceptor 
permits functional integration of the heterologous gene into an intron sequence. 

Claim 58, (New): A DNA construct according to Claim 56 in which the construct also 
comprises a gene encoding a selectable marker to facilitate selection of cells containing a 
heterologous gene that has been inserted into an endogenous gene. 

Claim 59. (New): A method according to Claim 47, wherein the construct also comprises 
a gene encoding antibiotic resistance, and the method comprises selecting cells that express 
the antibiotic resistance. 

Claim 60. (New): A DNA construct according to Claim 56, wherein the construct 
additionally comprises a gene encoding antibiotic resistance. 

Claim 6 1 , (New): A mouse comprising a heterologous gene coding sequence inserted by 
the method of claim 22. 

Claim 62. (New): A descendant of the mouse according to Claim 61, wherein the 
descendant has inherited the inserted heterologous gene coding sequence. 
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Claim 63. (New): A cell comprising a heterologous gene coding sequence inserted 
according to the method of Claim 56, 

Claim 64. (New): A descendant of the cell according to Claim 63, wherein the descendant 
has inherited the inserted heterologous gene coding sequence. 

Claim 65. (New): A mouse comprising a heterologous gene coding sequence inserted 
according to the method of Claim 56. 

Claim 66. (New): A descendant of the mouse according to Claim 65, wherein the 
descendant has inherited the inserted heterologous gene coding sequence. 

Claim 67, (New): A cell comprising an inserted heterologous gene coding sequence 
inserted into a target endogenous gene in a eukaryotic cellular host cell genome by 
transforming the host cell with a vector comprising a DNA construct, wherein the DNA 
construct comprises the elements: 

5" X-A-P-B-Q-C-Y 3' 
in which 

X and Y are substantially homologous with separate sequences fiom the target 
endogenous gene and are of sufficient length to undergo homologous 
recombination with the host cell genome so as to insert the A-F-B-Q-C 
elements into the host cell genome; 

P is an internal ribosome entry site (IRES); 

Q is the heterologous gene coding sequence; and 

A, B, and C are, separately, linker sequence or a covalent bond. 

Claim 68. (New): A descendant of the cell of Claim 67, wherein the descendant has 
inherited the inserted heterologous gene coding sequence. 
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Claim 69. (New): A mouse comprising an inserted heterologous gene coding sequence 
inserted into a target endogenous gene in a eukaryotic cellular host cell genome by 
transforming the host cell with a vector comprising a DNA construct, wherein the DNA 
construct comprises the elements: 

5' X-A-P-B-Q-C-Y 3' 
in which . 

X and Y are substantially homologouse with separate sequences from the target 
endogenous gene and are of sufficient length to undergo homologous 
recombination with the host cell genome so as to insert the A-P-B-Q-C 
elements in to the host cell genome; 

P is an internal ribosome entry site (IRES); 

Q is the heterologous gene coding sequence; and 

l\ A ' B > md c «»» separately, linker sequence or a covalent bond. 

Claim 70. (New): A descendant of the mouse of Claim 69, wherein the descendant has 
inherited the inserted heterologous gene coding sequence. 

Claim 71. (New):AceUaccordmgtoClaim6^ 
gene encoding a selectable marker. 

Claim 72. (New): Amouse according to Claim 69, wherein the construct also comprises a 
gene encoding a selectable marker. 

Claim 73. (New): A DNA construct for inserting a heterologous gene coding sequence 
into a target endogenous gene in a eukaryotic cellular host cell genome, wherein the construct 
comprises the elements: 

5' X-A-P-B-Q-C-Y 3' 
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in which 

X and Y are substantially homologous with separate sequences from the target 
endogenous gene and are of sufficient length to undergo homologous 
recombination with the host cell genome so as to insert the A-P-B-Q-C 
elements into the host cell genome; 

P is an internal ribosome entry site (IRES); 

Q is the heterologous gene coding sequence; and 

A, B, and C are, separately, linker sequence or a covalent bond. 

Claim 74, (New): The DNA construct according to Claim 73, wherein the construct also 
comprises a gene encoding a selectable marker. 
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